Robust up-regulation of nuclear red fluorescent-tagged fos marks neuronal activation in green fluorescent vasopressin neurons after osmotic stimulation in a double-transgenic rat.
The up-regulation in the expression of mRNA or protein encoded by the c-fos gene is widely used as a marker of neuronal activation elicited by various stimuli. To facilitate the detection of activated neurons, we generated transgenic rats expressing a fusion gene consisting of c-fos coding sequences in frame with monomeric red fluorescent protein 1 (mRFP1) under the control of c-fos gene regulatory sequences (c-fos-mRFP1 rats). In c-fos-mRFP1 transgenic rats, 90 min after hypertonic saline ip administration, nuclear mRFP1 fluorescence was observed abundantly in brain regions known to be osmosensitive, namely the median preoptic nucleus, organum vasculosum lamina terminalis, supraoptic nucleus, paraventricular nucleus, and subfornical organ. Immunohistochemistry for Fos protein confirmed that the distribution of Fos-like immunoreactivity in nontransgenic rats was similar to those of mRFP1 fluorescence after ip administration of hypertonic saline in the transgenic rats. Several double-transgenic rats were obtained from matings between transgenic rats expressing an arginine vasopressin-enhanced green fluorescent protein fusion gene (AVP-eGFP rats) and c-fos-mRFP1 rats. In these double-transgenic rats, almost all eGFP neurons in the supraoptic nucleus and PVN expressed nuclear mRFP1 fluorescence 90 min after hypertonic saline administration. The c-fos-mRFP1 rats are a powerful tool that enables the facile identification of activated neurons in the nervous system. Furthermore, when combined with transgenes expressing another fluorophore under the control of cell-specific regulatory sequences, activation of specific neuronal cell types in response to physiological cues can be readily detected.